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immii mmmmt* mmmwm&±.^wmzti 

mail 6 n maTtfcS I i i 1 

[ISM 2 ] |a®S^jeJ?^ 6 n mK _h 1 4 n m^T 
-e*>«» M 1 fcE*to3te*tt«*E»«fc 
[MM 3] KfJJBri*. Au, Ag, CufeitfAl 

a^Stf ft fctiom«#«iSfcfi2i: 
E*W>*^ttW«E««tto 

[MM4l "t>IBJI* $ . Ti, Zr, Hf x V, N 
b, Ta, C r , Mo, W, Mn, O s , A 1 , G a , 
In, C, Si, Ge, Sn, Pb, Sb^oit/B 

&»Ht*t**ft < i b i o<z>7G*&<&t*MM 1-30 
[isms] ^raga^ Bfub^ »b*, «<b». m 

tfft5'>fc< ^t>lo(D{b*W^b*5M*9[4lcE« 
^*^E^*B«Bffco 

[mm e] *rae#, 5c*ra^*3a^teSMM 

4 (cB*0*^Wtf ttEMKfc, 

[ism 7] swast. means4E±ic»rtSjx 
jc«fflprMft#ifts 2«iwB-cpra!wnaE-fk-r'5E«i 

±M«MM. JtiKftMasiWRWJiS:**. fiuEft 
f-A(7)SS X K» 5 WE*KiRJlOJB*f * n , i ft 
ERWS^a*f*n 2 <5:<^3lA n = n! - n 2 ^2£iL±6 

KTT?fct>. rt>o, 8trES*tJi^lR*i s B(rB*eRiR«^ 
(Wams: <h fcttflt £ -rSjfc^MttBMKfis. 
[MM 8 1 XKCUI^IWd^ BWE*»iRJi© 
mm&$C&k l £ LT, 0. U/tn^k,) ^d,^ 
1. OX/ (in - ki) (DCBCt>SRM7(cetO 

**»««E*ME#o 

[MM 9] S^SS^, ttE9n&K±Ki»A$n 

K«fflpr*ft*** 2ttttn"c^ra!««c»b-*-5E» 

KiRJlOflDV d ffiE3t^— A, huEK 
*A»c*»tS»E*»JR«^HW**J:tJfM*«*S:* 
ft-^ftn^J^k^ IT, 0. U/ (n,-k,) I 

d^i. ox/ ( ni - ki) «:fc5:^fta 
**5#*«M«E»flt*. 

[ISMlO] SWI* 5 , Au, Ag^«tt>Xu^P) 



atfft**J>fc< <hb lo*ttf»#J|7-9 0^fjx^ 
KE«*03fc¥W*«E«fctt 0 

[MM 1 1 1 1tW$M&* TU Z r , H f , V, 
N b , T a , C r , Mo, W, Mn, Os, Al, G 
a. In, C, Si, G e , Sn, Pb, Sb^JltFB 

i a^atfft5'>ft< 1 b lo^5c*Sr-&t?MM7 — 
1 0<DV^ix*»K:E«^**tt««E»«i* o 

[If Ml 2] *RiWB#. KtbNk »b*. Kit 

bltfti5'>«< ttlooft*W»645IWWl 1 
l-B«0*^WE»«f«E»«C(*so 

[MMl 3] ftftJfeJ|*s* 5G*HKfc^4M>fe**M 
M 1 1 £B*0*¥AMft*Eftfttt. 

[MM 1 4 ] ESUf <Z>JgJ?# 4 n mai 1 6 n 
T-C*>*MM6 — i 3<ov^-fn*^E«©**ttM« 

[MM 1 5 ] TflHMM i: ESS t offfl, *3 i xm 

bH»iBJi«rll*.fcMMl-l 4tov^-f*u*»teE«o 
*^Wtff«E«Bt«o 

[MM 1 6 ] JIBM*'^ Ge, Si, Cr, T i *5 
£tf A 1 *>&9tt*l&4>&< t b— oft-^tfMM 1 5 
*cE*w*^Wfl!f«E«K#o 

[ISM 1 7 ] ±m||OW# 1 0 n mai 2 0 
0nm«m§!l*5l-l 6<0Vvfixa>l£Btt<a3te 
^WM*BE»«tft. 

[MMl 81 m»m*K Ge, SblSitTTeSrS' 

tfMM 1-17 0!>v^nA^EttoX¥M{t*EftN 

[MM 19] EftijjSGe, SbjoiOTe^i^ 
#iU 0K?%aTONt*tf»*«18 

[MM 2 01 ±MMJI«J:trFMffltWI^&atf 

ft£>4>/«£< £ b — 6 0-1 0 0^l/%(DZnSJo 

£Xf4 0-0^l/%^S i 0 2 mt6H*Sl-l 

9 vfft*»»cE«o*¥«>W ftEftfttt. 

[MM 2 l ] 3ttr-A^E«(E*l-S**S*tSlt* 
^fc5Kf**^J:^E^fcKiRStt5it*^fcSKJR 

y^ctt/Acry, h&EE»JB^T^/U7 r ^ffi-C*>5»^ 
t-ll^Ramo^D J:t/Aamoi: LT, ^^^H (Rcry-Ram 
o) d«5%JW±-C*>9, ?5^o, KIR^J* '(Acry/Aam 
o) #1. oai-CfcSfflM 1-20 (Dl>f tl^l-S 
«<o*^Wfl!f«E»ttE*o 

[MM22I ]g0^S«<t, HuESMS«±^HfiB^ 
W«KKijEvH*3ft»blO[H»«Sixfc, JBifftM. 5>M 
•«5 J: tfM 2 tS«S fc $r^^, 

fltrE^i««s*5<tt/HtrE»2fflf«Ji^ > -tix-en. * 
-ewafrWJ-^t-rsBftJi*^^, 
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HEl2{g«i^, 1**5 l ~ 2 l ro^-f *i,7WcE«w 

[§11*523] sws«±(d x mimmmmm^i&^^m 
&a}^#gft#ift5 2ikmmx*w&b i ncmt-rz>az&m. 

Hf)IEIE^<0^/¥Sr4 nm^±l 6 nm^TttSri 
[i*52 4] jg^SSifC, BijEjiWg&KjfiV^M 

= n,-n ! i)!2£t±6KmO < ^ MESiHJBO 
[1**52 5] SW*«±fc, HfraSSWSSlciSVMBO 

0. 1A/ (n L - k,) gd,gl. 0 A/ (n, • 

[tff*52 6] aw*«±»c»n(if*BJBSr»riii-5i 

li, (%SS«±(c^2tfffi^*^fiK-r5XSi: > MIS 

V^JB«if*t<, BuEESJfWKJSErt* 4 n mH± 1 6 n 
mWTi:/f5J;9^ iiuEIS 2 tff$BS£iiuE«a&«-t 
5 w <k W«*EMfcfl«o»t 

[11*52 7] SRS«±IC« 1 ««i«r»*t5I 
St. (SSMilcf 2«ii«:Mt5lSt , BmE 

hmESWS«±»c n 1IHEJB l flMM, ffi 
E#«S*5 J: tmE* 2 Iff £ r OJHKJgjft*- 5 II 



2tfcffira-eBiiSftWfi^b-r5E®Ji, ±<is{*&«, 3tK 

#r^n 2 t<7^A n = n,-n 2 ^52^±6^T-efc^, 

5 <t 5 K, fJEfS 2fff$8Jl£iifjE«Sg«±Kff2j£-f 5 
r «t *#»ti-5^«)fffaE»SSE»ro»JS*fe. 
[1*52 8] aW»K±KflHff«Ui«:JR«-r*X 

at, »lSfi±i;l2Mi*wt5isi 1 me 

5r iKJ:!?, #rEaWS«±fc, iKrES! HfH8g, fu 
E#«UI*5 J; tfittf Ef& 2 tff «« & - (OlCJWtt 6 IS 

MiBf 2fSi^. WEaWS«JCi£v^!5»P>«Sfc, T 

ft s 2 ytmm tcmt-r z mmm . ±mumm , 

JKJ?£d„ HuE^f-AcDJfeSSr A, sfrEiKgAfwio 
it $ lltnB*RiK« roH#f **5 J: tffHfcflWSSr-tftJ&h, n 
ifeiffk.iU, 0. 1 X/ (n, • k L ) ^ d,^ 

1. 0 1/ (n,-k,) **«SC-r* <fc 9 HuE^2+ff 
«*«:«rE««»«JiJC3Bj*-<-5 n t Z&mtlrZftm 
«W#E»llt«c(0»J6*fie. 

[1*52 9] E^S*2 0 0 nm/^T«OJS«-e 
fife^-r6ft*52 3~2 8<OV^-f4X75^CE«^^t^tff 

#E^i!K^roiajg^&, 

[§»*53o] mmmz, ^m^^tmm^^t^ 

*5V>-CfiJcJKi-5si*52 3-2 9roV^-ftL*^>lE*g<03t 
*Wtfr«E»ttE#<0*Jt*ffi. 
[§S*5 3 l ] if*5 l~22«v ^•fixt^z.^mnit 

**-C#ftV^!7— l^-<^P 2 *iiOfP3 (fcfc'L. P,> 
Pi^P^O) , *5itfE«Wi«)E»^-^«>*^fl«l<C 

> P 0 > 0) (^i "?*^Lfct#^, 
«trEES®fcES-rs^>i< t> locoE^-^^r, 
3tf— A^r^!7— u-</up,i: p 3 i <DmxMmiri> - i: 

J: <9 Mf& L , Eft-^ - 9 Z mUL L ft V >^ |C « ft fcf- ^ 

/ < V — U"</u P 2 lc{£f£ L , 
x<!7— ^/UPoWftf-A^Ba^f-f^-itc^tj^ HU 
EE»SICE» Lfcfff^^rff^-r S r t ^Wt^T^>% 



- 3 - 



#12000-215516 (P 2 0 0 0-2 1 5 5 1 6A) 



4 (fc*:U P 2 >P 4 ^0) <D?£aKM&Ktt*i»*g 

[8»**3 3 ] E®'^*?"J<0'>ft< fc-gfl«r> 
/u^i|i*5«tt^#^u^raoraBi^l»P1— iftS J: 

^$■^519*^3 1**11*3 2^etto%^Mtt«eft 

[»#® 3 4 ] fi*^ 1-22 ©V vf tbJMCE*M># 
*Wtt«EfW«*i, «TE*^ttttf«E»«E»:KiBHI4* 

a*-e#ftw*«7 — w^P^JitfPa (fcfcU P L > 
P 2 ^P 3 ^0) . »J:tfE»i<0E«k^--^O3t^W* 

fciJS*? 5K*t*«#b*t«^l7 — w<^P 0 (fc*fU Pi 
>P 0 >O) lcj:9**Lfci#K:. 

mE^f-AgfiacaEw^a^. E^-^*»*tsr 

i*cJ:5fl!f«S:E»rs»-&^ta, ft tf-A£^!7-u 
# K nft tf — AO 3&ft £ /n° !7 - W^yu P 2 fcft^F L , 

a co &m & y< v - U"</u p 0 «cfiM9-r 6 r. t z &m t i- 

5ft*W««EIWKft:«)E*W**«p 
[58W<Oi¥^gi9i] 

[000 1] 

tzMm^. is — if — — A^o^^^/u^ — (oyt — a 
H-rsfco-efcSo 

[0 0 0 2] 

[0003] «*ft:E«fc*3^-ctt, o u— V- tr 



E»-r*wi*«priBift* («*I*»BI1BB5 6- 1 4 5 
5 3 0^») 0 rc^tel^ jtaaiES^lt^J: o 

jsu m^tw.ut tfmmcn * s * \cw&mm 
[ooo4] mmt&mz&mmt'tztctbic^ e® 

%0 {fc^tcj;o-CJ:9/hSv^E«^— ^SrJKfiRU, R«£ 
«^S«tci3itSE»^— ^^ffl*l6j<Oj»«ft43J:tJ f S 

*Kiffif«Srt*fc*-5^-^3iy^E«^. 

h7^^^t57>'K& ^-^Efi^^tu-ettfises 

[0 0 0 5] *fc. »MMfc*>*ftfe-#\ ffffi^Sj^ 
ft, -rft*>t>«««>E«kWft«)a*f:Rl±**Srit> 

[0 0 0 6] £*>tC, EftpT««{t«UI«:^«W«:^U 
TlMil, **fcE««E* (W^tf^H 

¥9-2 129 1 7-^£$&) . &£lfZ(D£?fm$c<v 
««JioV^"fixd»— oftaRLTE»S*S:lT5^:«)<?5 
JB»K#gW»Ji!5U 9 10-50 
5 18 a*fl§§g$*LTV^ 0 

[0 0 0 7] E»^K**ftS:Jia***i. t- /<- 

S*|fiJ^E««flf*Ini±S-«:5^:«>^ Y=7v?<n?& 

* i ft ^> fc WKSas * * < ft -5c 

[0 0 0 8] ^d^I/-^ E«H*^tt9ii**t^: 
t — ■ f—1t<D*ifiy H^EftLJt 5 it« h7y^C» 
St5 h7j/^i:i-C»f Sr»fftfc«)i:4i:5. 
WJdtt, i — lF-3tl-<fc<5KMg h 7^^^EiiDE *3 
J:t>*E^LJ:9 its 

[0 0 0 9] ^— ^— AtC £5;*— hCD 

^> *S»«aJittfi«Bi-C3t»iR^*ftf3> ^/c, 

IS] C^^-O f - ASriW Lfc»^^ailSt©S^4 
t— 7 4 b&flz*s<—7^ bm<Din^<Dg£& 
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14, ies^iisigjutft • ii55e*^ £ t»*j»t-^— ^xyj; 
[0010] rropn^s^^-rsfc^tci^ m&i&b# 

14, **10l/-!f-e-AilWLfct#0, UtAAl 
CDRifcipSrAcry, ^faKSBro^:^ Aamo t Lt, 
UtoHMimiMi 5 fc » KftKlfcaptt: Acr y/ A a 

moflJl. 0 it) <>;*:#<^i:;9Si&3f ip^T, i& 

N it 5 Ac * [CBLIft A R = R cry - R amort* *: # ^ 
[0 0 11] JiiacOi 5(-Acry/Aamot 

mmW- 3-113844 ^BB^F 5-2 9 8 7 

- 1 0 2 2 4 3 -^-&$8, ^BfW 5-298747 -5§~& 

[0 0 12] L;6»U -hlHOJ: 9^©trfflV^TAcry 
/Aamoi A R t < LTt>, +^/iB»S± 

[0 0 13] 

C i^SWiri-So 
*^t55;S< s tJ>o, ^.y*©/h£W#&cDE^Sdfe#^r 

[0014] 



®> 3tf-A(75fig|tJcJ;t?3t^6<)^ffl^lHg^^-5 2 

©*iei»**«±EiB»ji*»e»iiv^Ji«^#<, ±ee 

^Uf ©JgHriM nm£l±l 6 n m£AT-efc5 i k *%fW 

[0 0 15] r o J: 5 43t?W)*iE«t#i: t5 r i 
Kit?, IH^rt^^JRcDJlS^ifii^tDllRe^ffiit 
£*K *n;W l^-^^riS^SCi^WHgt^S, IE 
^«®J¥t-oV-CI4, 6nm»114nmBT'Cfc5 

[0 0 16] *£H0ft^O%¥ftflmEfttt;tttt, M 

*s2ttisiiH-cprai«i»c»b-rsE»i, ±(i9«a®, 
*j i-t 5 suE3t©iRs oHSr^ n , i: wim&ttm <omm m 

n 2 tcdHA n = n 1 -n z rt52«±6«T-Cfc<3, ^ 
w£&4$fS £-*-.&„ 

[0 0 17] COJ:5ft*^t«Jttf«E«4t«:i:i--5rfc 
Acry/Aamo<k A Ri -^5- .fcflS 

[0 0 18] ±B*2©*¥WW*|B«K»^J3V^T: 

J4, 3fe®«K^ro^S^, flJEatKiRJlom^^k, 
<fc LT, 0. 1 J,/ ( n i * k i) ^d.^1. OA/ 
(n,-k,) <73®ffl^»4bV\ wCO»* LV^](;J;ix 
14, C/Ntfc, 1-^^*3 J: tK^y^tcov^T^Wifit/jS 

[0 0 19] *fHK<0^3<D3t^WW«E®«lfls: 
14, mrES^*«±»-^fife$ttfc#g|gi: 
flE#^tt^, «TESWS«t-iav>ffi!I*»e,IIB 

tt<c»**2tt*ni]-CBrii»6«jK:»l:i-«E«MI» ±fi!Jl* 

tsXVktk LT, 0. U/ (n,- k,) Sd,gl. 
OX/ (n,- k.) W«Sffl»c*>5Ci:Sr^»t-r-5. 
[0 0 2 0] *%MroA^6«j1t*ES!j«^l4, ^ISWE 

2W±wWae*-^A/i?v^rt>oti/\ ^OS-g-, 2«± 
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[0021] z.(0£?\c2m?>inmmt:m?txi<^m 
gx*$>zztfrmmktez> 0 ±.m&mwkx\t, <*>rm± 

mmm^xmrn^m^m^-r. tux^u-*® 
mco'£it&#imx~$z> 0 

[0022] *ftm<nft<¥&)ffimmm!&&<Dm 1 <nmm 
ffim±M&mm, mm* mmtsxx^mms.mm 

®/f CDJgJSSr 4 n rn.iy.J2 1 6 n mHT tt5-i £#iSt 

[00 2 3] *38Wcoft^l$t*«E&8fcftWfS 2 ©jffi 
:fr*fcli> SWS«±f-> ME39!S«tcia</''ffi!ia»f>J« 

rojffljf * n , t Wif&gJttm ©BJf ^ n 2 £ COM A n = n , 
-n 1 «J2a±6KTT?*)9, flu ERW « co^Jl 

[00 2 4] *%n<a%^tt1fttt£ftlKfte> £ 3 coSJjg 

2tt»iBi-cprii»«i^*'fi:-rsEfiUi, ±fiiJ*£ 

WEJtKflSUioBIWSrd,,, fl!jE:7fc tf — A co 

<fct/$:s#&£^il.**;ft.n 1 *5£0 ? k 1 i: LT,' 0. IX 
/ (n, • k,) gd.gl. OX/ (n, • k,) 
■fZXo \zmU%W%Lm*T&f&tZ> r £ £#}»£ t5„ 

[ o o 2 5 ] ±tE«-iaig*feii. 2&.±e>ffimmi:ffiz- 



2 IS fluESWS«<k#JE<*SS 
tKi^r^glS^^UTtetl^-arSCir^iij, fltjESS 

wm&±i^ mBmiitmm* mm'Amm&zxfmmm 

2 WW* £ r cDMStd^t- S I® t «r*tr t "T 

2 flMBJBH*ffl$*t5 J: 5 »c» Um 
[0 0 2 6] ^WcO^WWmia^^COiEStlf^ 
tr- A £iS9J»«fliJ*»?> AM $ -BrTtiM8&E»?f±-r -5 

*§gl $ 5 r £ a* X # /£ V 9 — w</u p 2 *j J; XI P 

3 (fcfcL, p,>p 2 ^p 3 ^o) , &£Tj?mmm<omm 

/WP 0 (fcfcU P!>P 0 >0) (>iJ;t)^Ufei:# 

ytt?-j*%:/<'7—i'"<sup l tp 3 k<Dmxmm-rz> 

-A|;a-!7- W-<^ P 2 {C{£«F L . ^< t7 — U-<7W P 0 CD}t 
[0 0 2 7] rcoj;^^ x SSSSr^3B$-er-C^$*fc 

jijic a <o mm-*-? zm&L-tz z t k i , 0^ 

5. ±IEm2 4fc«S3c03t#tt^iE®!S 

[0028] ±m&mmw±jjm-£. 2 jy±coiWffig^ 

I4> 5tf-A?rSMa«{Bl!»»?>AW$*T. M ltff SUS 
[0 0 2 9] 4:%n«>%^ff«EftKf«:(oeft^iK 

mmft^tbimmmmmmtt $ n** tr- ^ * 

i^/wp 2 *3j;?>*P3 (fc/£U, P,>P 2 SP 3 so) , 

^ &xfmmm<nmm-*— 9 

*»ofig«fc «t •? BtfEE®-^-^ coshes 19 
btiZ>'<7 — u-</up 0 (fefcL. P,>P 0 >0) (Ct 
•9^Lfc<t#^. BuEJttr-ASgfg^W^gJ:^, E® 
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^J7-i^^P 2 W£J$U iiuEE®SKE»L*:tt$R 
*S^-r5»-fr*-«:, ftfcr-*<fc&«*AS!7-w</up 

[0030] ±^vmm±mm^ 2&,±<ommm^ 

[0 0 3 11 

[0032] mi ntamm =t£ 

JP\ «J:VCMJ:9Sft«l (SSittRJJfl) o/fo 

[0033] ±myt^mmmmmmc^^x^ ±w 

£>5 0 ±mi|0|Wtt2 0 0 nmttWff* 

[0 0 3 4] ±E#^W**E««#lC*5V*-C 

tfrfc*#*Hf^ 0 #®SI*> ±lftii^iE»i^(0 
Tffll«aJIi:E»Si:<ora^>*< i fc— *(0»iB 

5r^i«ff4U\ ±flB»fl|Ji*3«tt5/*fcttTfl!l»tl 
S£> E®S<hOM^ll^(Offl2*£»Sr«iSiJ-e#5^b 
-Cfe^o ^KSte. G e . Si, C r . T i &£V<A 1 

[0 0 3 5] ±E*^»W«E»«*fc*5^T 
12, Eai^Ge, Sbl3J:i;Te4ttf^i:iSff*L 

[0 0 3 6] ±E*^W*«E»«Ci*»-43V^T 
6 0—100 ^^%, S i O z £ 40 — 0 



[0 0 3 7] ±Eft^W«f«E»«E*^i3V^T 

tt, rai^Au, a s> cu^ctr/A i a>e>swax5 

[0 0 3 8] ±E#^ttfl!r*E»tt*fc:J^T 
l*> ^Pfl/I^ Ti. Zr, Hf. V. Nb, Ta, C 
r , Mo, W, Mru O s , A 1 , G a , In, C, S 
U Ge, Sn, Pb, S b *5cfctfB i frhm&tlZ'P 

vcm. mtvo. mtm, mm, y^vcm, -tu^im 

[0 0 3 9] tplBStt, 04;tliG e -C r , Si 

-wo<fc5&. -bE7c*^5c*ra^-&*^e>ftsr^^ 

[0 0 4 0] ±E#*tt*«E»a#K*3^-c 
tt, *e-^*E»««:icR»S*tStt:*-eS>5RI** 
fcJ:t^EfiUiJw[RJ&SixSJtsp"C*>-6KJR*S:. -^ix^ 
timmm ^»f B *a -C fe 5 «c R cry «t t/ Aery, E 
mMttT^^y r ^^S"Cfo5S^t-^Ramo^o it^Aamo 
^LT, Stt*S6 (Rcry-Ramo) 5 %«± 
-CSTtf-Y^ h«_b). -t?fo«9> ^^o, KiR^tb (Aery/ 
Aamo) ^1. OHitfcS: <h^^^ LV\ 

[0 0 4 1] w^*^«J«f«E««ft:0»it*tt 
T*{^. ESS* 2 0 0 n m/^^T^Mt^Jit 5 ^ 
tas»*LV\ E«y§<OBW»KSrflll«-t"S^:»T?*) 

[0 0 4 2] ^yh, E@i?r, 

Sr-&^ ESS^^JS^e. 0J5^%^T^fT£;fx 
[0 0 4 3] r 05t^Wttr«E»«E#:^E»W**tttf 

[0 0 4 4] ±E*?tt»iEft«#OlBft»4 

u-</up 4 (fefeb, p 2 >p 4 ^o) co^n:ra 

[0 0 4 5] *Hl&^ffiSriaS4r#raL*^^Jr 
^**g«l_LM, TftO«^Jl2, ESS 3, ±«J(* 

ii4, sftae^MKM^tt, ^ ^>(c^ 
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^S4xT^-5fc«>, ±8B«-Ji^5>*<5««Kl 0<O* 
8*5j:t>*7> K9 £ LT^fifc£*lT^<5 0 lESUf 3 M 
*l. 1E^ — ^ 1 lri*7FM£ix£o ID 2(^^L/Cct 9 

[0046] ssi^uxii, 7$y*>-7$^ hmm, 

1 mm— 2 . 0 mm&ftt. LV\ 

[0047] r^ss 2 r/±{iy»»g 4 I*. 
if-*w w^^is i £ tz&mmm 3 <z>JRft««tc J: 3 

4^im «X.tf. Sc, Y, Ce, L 
a, T i . Z r . Hf, V. Nb, Ta. Z n. A 1 , 
S i , T e mcomikVo, T i , Z r . Hf, V, Nb, 
T a . C r , Mo, W, Z n , B . A 1 . G a . In. 
Si. G e . S n . P b §^)Stt, T i . Z r . H 
f. V. Nb N Ta, Cr, Mo. W, Zn. B. A 
1 . G a . In, Si 3£G9^{b$3. Z n . C d . G a . 
In. Si. Ge, Sn, Pb. Sb. Bi ^OfifMfc 
irU^it^Oh b< tt^>WWfc4fc* Mg, Ca^(D7 
C, Si, Ge^oomft:. ^f'il^tbb^^ 

[0 0 4 81 ±ffiM^S4<DJBJ?f3: > 10nm«2 0 

<Dm $ *«^*ie#jwsT-r z> t mmm 3 ©sftw 

-tfttffcSo ±«£Sii4£ 1 0 nm«it5^ 

m mt*fcot^n^>f U— *^fF^fi£fflt::iK3:6 j: 5 
IC/^So ±fflliftSIS4ttff<i--6«^ ^n;*^— * 

/2n U « if— fttf>Rg, n l*_kfl!j{fc»Jf 4 tf>JS 

»tt -T 5 it » *CJBW £ ± H J? < -T 3 w fc I* II 

6^, 8IH12 0 0nmBTj5 < H4U\ J^AJbtCfft^ U 
fc^^Ti^. Ji{R'J^:^4^if:i^:. 10nm£A±20 
0 n rni^T, 2 0 n mJ£A± 2 0 0 n m£XTX&>Z> Z 



[0 0 4 9] -;tf, TfiO«a®2oKi?l±, Wclfift* 
tlfclr^ 10nmW2 0 0 nm^W»iU\ T 

ffiijftgyg^jRj?* 1 o nm^mt-r^t, mmmmz 

iitf#*U«fttt, ±M«MS:2 0 0nmKTt 

[0 0 5 0] IESJ13 <b LTtt, T e^S e £-<— 
SitS*^^^ h\ ^^I^Ge-Sb-Te, G 
e-Te. Pd-Ge-Sb-Te. In-Sb-T 
e. Sb-Te. Ag— In~Sb— Te. Ge — Sb 
-Bi-Te. Ge-Sb-Se-Te, G e — S n — 
Te. Ge — Sn— Te — Au. Ge— Sb— Te— C 
r. In-Se. I n - S e - C o »**J5fc# t f <5^ 

[00 5 1] gE^:/§ 3 OjRjVtt. 4 n mJ^± 1 6 n m£A 

rasas -efcSo tt*. ^n^^r i^— * k if rbjhk: 

W=^F7^ h4r*:^< ^5fc^(dii2 0 nm^jg 

Sr^36S-e#S 0 0rJ^«IB®«OM/?^ 1 6 nmJ^r<h 
-T5<h. f77nWo. 6 /xm^feoTt. 

ta®gcoMJ¥iL 4 nmJ^_hl 6 nmJ^r. $^>(Cfi6 
n mJ^± 1 4 n m^r^S 1 * LV\ 
[0 0 5 2] •t 3 ^ 5 ^ LTJ^, T i , Z r , H f , 
V, Nb. Ta, Cr. Mo. W, Mn. Re. Fe. 
Ru. Os. Al. Ga. In. C. Si, Ge. S 

n, Pb. S b^J:t/B i d»&a«*t**/i< t h IO 
<£>5c* Ti,Zr,Hf,V, Nb,Ta,C 

r.Mo.W. Mn. Os, Al, Ga, In, C, S 
i, Ge, Sn, Pb, S btS&XfB i frbM&tl&'P 

<r>mcm. mem. miw. mtfo. y^itm. ti/y 

< <h t> lo^ft^tPtt»*efc-5r ^a^^ u< % 
^ b^ftfr^tCii, Cr,Mo,W, Ti,Zr,N 
b, Ta, Ge-Cr, Ge -Mo , G e -W, S i - 

cr, si -Mo, s i -wm&mtt^zztfcxzz* 

[0 0 5 3] ^fBJS 5 <D1§M£ LTte, »{dH3?Stli 
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l^, 5nmWJ:10 0nmyTW*lV\ 
[0 0 5 4] EMS 6 11. l/-f-*H#t5RW*, 

Al, Au, Ag, Cu«^tfc«W^e#*^ii5V^ 

[0 0 5 5]BHl60)BBIiLm WcUHfciFitfc 
V^S, 1 0 n m^± 2 O 0 n mgT^^ LV\ 

[0 0 5 6] #Stcfflv^tm<!; tti^ ±Ef£0U^L 
<b fflSU KiB L it fc SrSIR-rttfi i v ^ 
g6, *Pflg5*3ctt5±fi!l»SIJg4(coi/>T«:, rtDUl 

[0 0 5 7] _LEft#«m feEMKttlctt* ID 3 (c^ L 
fcJt5fc»BJi 1 2SrfB:tt5wi:^"C#So flil2 

IHS/ii 2£Ktt5<b, «»JB2, 4 £EftJ|3 <h(7)ra 
tt«rrft±S*Sri:36«-e#S 0 l 2 <h L-CB:, fit 

[0 0 5 8] 1 2C0^J?:^ LTte, ^tcpg^^^x 

ttV^S, lnmHl5 0nmHWff*U\ 
[0 0 5 9] _b|B#« 2 - 6 , 12[1, 0!l*.ttXg?K* 

ft, ^V^y^/ffi, >rt^i/-r^y^ cv 

D (Chemical Vapor Deposition) ft, MBE (Molecul 
ar Beam Epitaxy) jft»©^*jR«BB6JC«t oT»« 

LTfcJti*. rtt(cj:t), IfCOlf, Nlg^-^^S 

[0060] ±Ett^ttf**E»«fm* tt:*^: 
fi£«3£«f-£ 9, #Jf 2-6. l 2***i«x»J*>^+ 

*lcHJ#tatf*ftv\ ±EEWl3(0(Wlj:»*l< 



te4 nmWl 6 nmHTtfcot, W^tfTfflHSWf 
2 Oil^J? (lOOnmW) 0 1«TSg»^^-C 

* LV\ Sot, EflHi^>Amtt»2 0 0 nm/#« 
[0 0 6 1] rcoJ:9(cU-C^$ttfc^Sco±^^ 

[0062] tott, «Wo»^ttW»«E«klllE* 
:/^«#*jfc,fctK JiEi:raaHcE«i*^tf#Jifl(«: 

[00 6 3] B4Ht, %fAtt*eftK^Gft • Sdfc 

If— #10ttu ^y^-M/yXi 4{ciJ:i9*^:$ttr 
«1 6, Jtftl/yXl 7^flI^ili§LT, ft^** 1 

8±fc^M$tt5o w-if-ftiote, #>r^3>r/n 

ftxH'*^ 1 8te, * — ^r— ^/U2 0_b(C@^Stl-C 
V^o ^r-*-2 1 ^.to-Cgf^itflC^IeHg-rS*^^ 
1 8KU— !f— ft3ft«flU*S*t6ri»cJ: 5, flMBffi 

[00 64] E) 5 tt. ««ft-9-^)E»4:?T 3 §B<^ v— if 

— if-3fc*>3£«te, P h P 2 , P 3 ^J:0 J P4^^-e^ 

Hff«:Rl««iH S*5wi*-e#ttw^- wo\,x&> 
Z 0 P 4 f±, ft«coE»^^^^JWii[«fcEftB 

«:?&ai-rsfc«)^^!7— u-</u-e*>^ 0 {iisicii, p t 

> P 2 ^ P 3 ^ P 4 ^o <h/jr6J: 5«-#^?7 — ^^*:» 
o^S^-bfBOJ: ^i-SEHSf ^^u— if— co 
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[0065] fc*ru -t^xnmm^-f&msicTftis 

tcXo fcES^Vi^JiJK: J: 9 J»fiE-T5&WS*< . 
—tGJ&'<A'Xl££*)J&f&.VXi>£\i\ L*>L, gvw- 

[0 0 6 6] P 2 I±, IU5(C^UfCct otcft^—J*** 
[0 0 6 7] SIEfLMft^ * * K*S^"C. IB 

[0 0 6 8] H5&r*LfcE»'^;*3^ilMf£H:. 
[0 0 6 9] £/c, H5*c«UfcB»^/u^5"J<OJ:5 

[0 0 7 0] ft*5, — ? (DM (DwJ&CD*^ 

^-^m^y^wtmoxo^m^^xm& • 

[0 0 7 1] r5LXE»*ttfe«««#Srlf*-r5» 
£^ Ht, ESS 3 d««*{fc L * v «<D/n' 17 - ux/u p 

[0 0 7 2] JB*±fcKWLfc«fc 5*1^— iF—#<D'*!7-- 

Tffl^Tfc <fcif\, 

[0073] (i2 (Dmmxm) *xtMm ±£ 



[0 0 7 4] J:E*^tt«*E»fflE«:»c:j3VNTWt. T« 

£ftJi£it£r £#T*#6 0 JWgte, Ge, Si, C 
r, Ti is XX/ A 1 a*&»tf*x<5i>tt< £ fc— oSrSftf 

[0 0 7 5] ±E*^ttttf*E»«E#»c*v^r 
11, EMonftf 4 n m£Jl-b 1 6 n m^Tffc5 r. t 

[0 0 7 6] ±B%^flmEMOTtcttv*T 

I*. ±{BfSSJgtf)JgJ?;3S 1 0 nmJ£A_L2 0 0 nmKW 
J:6*}ft^E«i»c:«»4:&ffL, ^-^H^iBm^ 

2 0 0 nmHT^fi* LV\ 
[0 0 7 7] *fe, ±E%4mfMLEMKff^«v^-c 

tt:, E»JB#Ge > S b*5J:0fTe*r^tpr^dS»*L 
<, £<btC, Ge, SbioJ:(;Te^±^<l:U £ b 

[0 0 7 8] 4fc, ±E%¥ffriMBE«K#(cj3V'r 
ft, ±^Wi»J:W/*fcB:Tfl!»Wi^ 60-1 
0 O^t^Z n S*5<tt^4 0~~ 0^/U%^S i 0 2 £r 

[0 0 7 9] ±E*^Wttf«E««#^*5V^T 
11. KHWAu, Ag *3J:t/Cud*31«itL5^*< £ 

[0 0 8 0] *fc, ±E3tt^W*«E»«E{*^*3V^T 
tt. 3t»JfcJB#, T U Zr, Hf, V. Nb, Ta, 
Cr, Mo, W, M n , Re, Fe, Ru, Os, A 
1, Ga, In. C. Si, Ge, Sn, Pb, S b *3 

i, Zr, Hf, V, Nb, Ta, C r , Mo, W. M 
n, Os, Al, Ga, In, C, Si, Ge, Sn, 
Pb, S b*S«fctfB i *>&aa*L£4>tt< 1 1 10C9tc 
*) *r«tfr.i*»4Lv^ 0 Sb«cJH*W»ctt, ±E5c 

»4L<, ±E5c*^b3B«rix5*ft< <h t2o^4 

[00 8 1] ±E5t*Wttf«E*a<*Kl*5V^T 
^, *f-AiSE»«Em-SltStb-5it*-C*>-6Rit* 
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ttE^/f &&&& X3bZ> J2 R cry* £. If Aery . 12 

ilt, ^St^ (Rcry-Ramo) ti> 5 %«± 
"C5#>f Vh&Ji) -CfcO. *>o, ®J&^1£ (Aery/ 
Aamo) J&U. 0£A±-efe*n^^»*UV\ ^<£>#£ 

[0 0 8 2] 4fc, ±E**tt««B«ltfl:<o»it*j£ 

-era. fa^®^ 2 o o n m/#«Tojt«^fcjg-r£ r 

So 

[0 0 8 3] *fc % ESUI&, ^i^tf* 

5t 5K±E**^0***«:|BiLfc#B*«Wca3 

[0 0 8 4] ro3t^W««E««*©E«W***-e 
12. E»^/^W^*< fifPSr. ^Vw^I^Jztf 
#^^B©IHH*»B- i 45 J: 5 1^4** *5 1 i 

[0 0 8 5]4fc, ±E**Wf»«E«K«:cOE»ff4 

^r7 — u^ ; up 4 (fc*:U P 2 >P 4 ^0) co^l^ra 

^-e*-c^!i*«-e*>5o 

[0 0 8 6] HT, ***»tB*HB*:#fl8Lftd*fe* 
ttWKRW+So H 6 tt**Jfc»»^*^W*«E««K 
ffSr^-rSl5»»rDBH-e*>9. H 7 tt*SSi(6fl2«^ft^W 
««E»a»^*b(0«<o^»rffiH-efc-5o 

[00 8 7] HI 6 tc^-f J: 5 fc:, S« 3 1 _LM!2, Tffl'J 
§113 2, 12^13 3, ±M»«13 4. ftRiRif 3 
5. S*f^3 6d««*aJI*nT*3 9. R*TJB3 6<D± 
*Cf2£ hS3 7^i£ttb*tT^3 0 r. 

<D"rj 7s£\c\^ mWLS lmfrbi"— If— tf— A3 8£* 

[00 8 8] S« 3 1 , T<ffl«SB 3 2 , EflkJI 33* 
£ULh{MWI 3 4 (Dtfftk Lttt, Sg 1 ^UttFJf 

[00 8 9] 3tBS4Xl 3 5 12, If — hf— A 3 8 \CM 

X.HCT U Zr. Hf. V, Nb. Ta. Cr, Mo, 
W, Mn, Re, F e , R u . O s , AK G a . I 
n. C\ Si. Ge, Sn, Pb, S bftitfB i *>6 

ytmcomtm. mtvo, mtm, mtvo. ± 



^<$#)MI2, C r . Mo. W. Si. G e . T e , Ge 
-Cr, Ge-Mo. G e -W. Si— Cr, S i — M 
o. S i -W. Ge-Te. Sn~Te. Pb~Te. 
Sb-Te, Bi-Te§^ffl^-5:^m6 0 

[0 0 9 0] ft*. ±Effr&**mH:, ft^assm^is 

12, g§ i inmMi&mz&rtz^mmmz&^xbm&'x? 

[00 9 1] £Mi 3 6 12, U-if- fcT — A 3 8 

tUTtt, A K Au, Ag. Cu^tfcRWfR 

e**^iKV^AJS*tSH-. 4Wt)»fi6 0 0nm6TO 
ISr^o. 5 J:9'h£v^Au, Ag. Cu. ^fct2^ 

tih&^—xt ufc*AW»^»*uv\ ft^-et>. a 
ra*^«tt**r5Auft^fcit^<rs?«"e*)«. 4$ 

tC, Agtd, Pd, Cu, T i &if<©5c*S: 1 0jg^% 
[0 0 9 2] *fc, ±E*#Wttf«E»«E*^*5V^T 

tt, (3 7 tc^-T J: 5 TfiOftSI® 3 2 <b 3 3^ 

(Dm, tsxTr/nittttsmma 3 t±«fiMi3 4i(o 

Kfc, EM 3 3 OttAftOfi» |» Lt, 

3 9 3:Ktt5wi:^»*LV\ 3 9 T 

fi'J^a® 3 2*3£tfJ:iMbM3 4 fc LtfflV^ri:^ 

-e* 6^ c Ptc^osS'J^^-rMtt^«-^^o^^# 

*«Ci:3ft$-e*S 0 
[0 0 9 3] TM&mm 3 2 . EftS 3 3 , JiffiOftSIS 
3 4. 3t»iRJB3 5. R*tS3 6*5«tW*ffiJH3 9(2. 

m i (onmxm t m cxmic x 9 figjR-e # 5 C 

[00 9 4] * fc, -bE3t^Wffir«E«a*tt:. 

[0 0 9 5] *HJfi^6S03t^W1S»Ea^(2, *R 

[0 0 9 6] 3t^WtC(2, *KJRJi3 5<OJB«r*n,S: 
S«13 6^SSr^n 2 J: 9 ^iS^tC^i: < iTS r <b (c 
J:9, _hEAcry/Aamo£ & R&m^XZ < T Z> ^ k& 
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[0 0 9 7] JiEtefifltt. WTc03t^ff»^J:oT*# 

19 7 0 ::m ftt*-A 6 0 n 

m) OAI*«d^)0HcE«*tufc»«3 l/T«ft*JB 

3 2 (ffifc^flW) 3 (1 0 nm) /_t«£ 

113 4 (ffi«^BW) /*»JR«3 5 Mid,) / 

6 (8 0nm) <&#Jl«£ttm-oV>T, Acr 
y/Aano*5j:T/AR^)«[*fh*Ufe„ 

[0 0 9 8] #*coffl»r*n*5J:i/iH*««ck 

*«3i^ n = i. k = o. o, Tmmmms 

2&n = 2. 1. k = 0. 0. CM3 3#MtKt 
tn = 4. 1, k = l. 6. &£h#;mx+n = 3. 9, k 
(*1) 



= 4 . 2 . ±flJ(*»Ji 34^n = 2. 1, k = 0 . 0, 
*KiR* 3 5 3fl*n = n!, k = k h S*fJB 3 6 n = n 

[0 0 9 9] tt^rftn^ n 2 <Dmfr&t> J ttla\<^X, k 
i, k 2 . d^ffittC^ffci*^ Acry/Aamo^l. 0 

-to tie (*D taj jsjii* tbj ra, Hfflftft 

Tdj ra*JfU£iB£ft^fc<D«:^LT^ 
5 e ft*3> *e>JC*ffWJC^ TAJ Acry/Aarao 

tAR 10%g±15 %*«[ <t ft 5fl*/£ 

*«a*5%£JLkl 0%*»fcftS«^«#ft'rs*&4: 
*U fDj ft, H*#4:»J^:-rAR<?5**«[dS5%« 
±^ft5«*^#ftLftv^^S:*-r o 
[0 10 0] 



n 2 \n! 1 2 3 4 5 6 



1 


D 


D 


B 


A 


A 


A 


2 


D 


D 


D 


B 


A 


A 


3 


D 


D 


D 


C 


A 


A 


4 


D 


D 


D 


D 


C 


B 


5 


D 


D 


D 


D 


D 


C 



[0 10 1] (Df&Mfrhh, bn = n l -n 2 U 

[0102] 3 5v>mmtmirg&£, 

wastes 3 5 <D%&$msk&frz < ft «9 > ytvimm 3 5 

ft£ Q rcofctf), ftKJfcB 3 5 A£fft£jlS 

• RjR-rsj: 5ftaw^-r*4w**>ao ^bshx 

A £ UT, 0. U/ (n^k,) 
^ d,£ 1 . OA,/ ( n ! • k i) L< , 

0. 2A/(n,'k 1 ) ^d,iO. 8 A/ ( n i • 
k,) ^ttH*s±9»*LV^i:d«StB*ixfco 
[0 10 3] fc»H, SW13 6 <k 

£LTte, fltB3 0 0 KiSeoja«*tt"e5 OW/m 
■ Ke*±-C&ar£##4L<, lOOW/m-KW 
_bs S l 5 OW/m • KH±^ J: iv^ 0 £ 



a 2 w:. «i6rs*is«ft^iw**^b. jtaRJWi 

[0104] ^|ltt»jft^^W«efttt#o»it^ 

fa»s^**. EM«£3«f2« minmrnwrnt 
[0105] ft as, ±e-c«, mmm^mm*: l 0 n m 

WWfeLfc**, E«i^JWf±i^rUfcr<OjRj![tc|B* 

$ti5t>o-et^ftv\ 

[0106] (fK 3 o^eHi^flt) **ifc»t|-ett\ ESfc 

Kov*TRW-r* 0 #*a*E«B*:*tf*Ji 
■ (flMM) *»H«r*L'C2iEtSiifc»il-o 

[0 10 7] iS^LAcJ:^^ **18i?gfl8<o*^W 

fflr«Eft«t*t?ia. swssu i±tc, m i 4 

2, j)Si4 3, Sg2fi|$a/i4 4*5*U<{*SJi4 5&Z 
/B4 3KI*. -ttt-etlE«a^*tbT^^6o ^*t<b<0 
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ioio8] *3ijfe^<o^ 2 mmm 4 4 tai, ±eh 

[0 10 9] «2fflf«Ui4 4-e««^E»lf4S: 

< £ t 3 0%*3iffl*^:6r^d5»*LV\ 
[0 110]5)Il4 3^im AJC 

3(Dmmn, mimwM4 2tm2mmm4 4<o\ f ^ti 
[0111] temm* 5«t. mztoftmMAA&i&tfrtr 

fg 1 OfiMRJf 4 2Sr^Uta^Sfi4 1 

fs 2 (oiMn 4 4 i ^ftt xc i t , &mm4 3 

L-Ctt, SWK«4 1 *WJ*<Dtt»*jgv** 

Pfe (photo-polymerizationft) J: 9 ^F*ig|£rt£ttT 

/c, «aS4 5li, SWS4RJilc^£Lfc®2*«JB4 
4±(cMLfclt*fcot^ e t:v\ r^J: 5&fi&MI 

[0 112] *l!16JK«B<^«iS*ftw-9»|^oi^TKM 

±9. IBi««/ii3J:0^2««»Sr»*-rs 0 
ftv^-e, »l««Mi*/i:rt:*2««JH<o*ffi±l^ ^ 



mmzftLxmi mmm tm2 mmm t f>m$\-rz> & 5 

[0113] 

mmm\ EAT, «BWcJ:9*38WS:*e>^*«:W*c 
[0 114] KIMl) S«^:Lt^ f^O. 6m 

[0115] r OS«±{C x Z n S - S i O z 
itZ n S : S i O z = 8 0:2 0) ^-^^ b&JE^T 
Sl 20 0n mOTifflftSJB* Ge-Sb-Te 
IStkG e:Sb:Te-2 2:2 5:5 3) 9 — h 
SrfflV^T«^*BI»cOE«Jl; ZnS-S i O z 
*JtZ n S : S i O z = 8 0:2 0) 9—^fy hSrJBl^ 

ff2mTor r, N 2 #;*#JEtt:#5j 5 %) tf>-CfiKl«L 
[0116] :5LT#bixfc*f>f^^l^iS8ft 
c £ J: 9 £B£tOJW«SIMfc U No. 1— No. 21 

ffiUf, ±««BIJi©j»*J:tf^lRIJi^KJ*»©tt»«: 

[oii7]*2 * ? (ommm • ±do«as 

[0 1 18] r.tb^cO^t-r'^^^^Kfire 6 0 nm. N 
AO. 6G>**3R*rfllV\ ^ig6. 0 m/ s 
g : ^1 3 2 mm, (eHSSc :»1 8 00 rpm) ^^#-e 

[0 1 19] Mrftftia^ 4-f. ^—^9. 7MH 
^CD^A -/(DW)^(Dyly V'[C 2 . 6MHzC011 

a a ' *jw^-rs 0 

[0 12 0] *2{^|^7 :? ^^^(7) b A(DmtZ£Z>m'£ 
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> 



4#§fl 2000-215516 (P2000-21551 6A) 



>W£*5V*-C tiMfe h77^J" *fp\s—7h Lfzm^fc 3 T 
{f-^StI<£>4£T*ri ? ;k£ < ft o ( A A > A 

A' ) % -t^S^SSJI (A A) tf^-C^Lfco A A 
CO^S^ 1 d B^jK^'bcOt^ TAJ % ldBW2dB* 
itOfcOte TBJ „ 2 d B£A±5 d B5fcm<Dh<Ote 
TCJ , 5 d B£l±<Di > <n& TDJ T^Lfc* 
[0 12 1] ft*5. «»^E»rSBRcOU--!f-aaBS[ 
Tgl*. 3T(S*^)»^tt^/^<t5 1. 3ns (^17 — 

13: 9 {@ C0/^/u^ d> b ft £ '^J* (/> !7 — A- P t ) 

tOftSttSl. 3ns x 2#@)^^f^-r-<T 1 
7. In s (D/^W^iH-C, #A*/U;*|ffltf><6fc 17. In 
(*2) 



s (^17- w</up 3 ) S^^vu^(^ii:^{c3 

4. 2ns^ftaiKH (a*!7 — U^P 4 ) SrRttfco 
— ^ £ Kft L ft V 17 — l^/U P 2 C0igggft 

[0 12 2] Bft/^-l/^P^ 3T«#S:Eft 
LfcS^C^C/NitaM 5 d B4:ffi^5^!7— OT 
fgffiOl. 5i£k U — w^i^KMS*!*;, i"ft 
3b^3T«**:eftLfc±fc:i 1 T«*«r*— 9>f 
hLfc*<B3T«»««<B«»taS2 5 dB^^ 6 
V— ffiBcDf ^fil:^ U a«!7 — W<A-P 3 :f3J:tKP 4 te. 
If^r? — w</U<h[fJ]C 1 mWi Ltz. 0 

[0 12 3] 



1 


4nm 


15nm 


Cr 


Al 


C 


2 


8nm 


15nm 


Cr 


Al 


A 


3 


12nm 


15nm 


Cr 


Al 


B 


4 


16nm 


15nm 


Cr 


Al 


C 


5 


20nm 


15nm 


Cr 


Al 


D 


6 


12nm 


3nm 


Cr 


Al 


D 


7 


12nm 


6nm 


Cr 


Al 


D 


8 


12nm 


9nm 


Cr 


Al 


C 


9 


12nm 


12nni 


Cr 


Al 


B 


1 0 


12nm 


18nm 


Cr 


Al 


B 


1 1 


12nra 


21nm 


Cr 


Al 


A 


1 2 


12nm 


15nm 


PbTe 


Al 


A 


1 3 


12nm 


15nm 


WSi 2 


AL 


A 


1 4 


12nra 


15nm 


Ti 


Al 


B 


1 5 


12nm 


15nm 


Cr 


WSi 2 


D 


1 6 


12nm 


15nm 


Cr 


Ti 


D 


1 7 


12nra 


15nm 


Al 


Cr 


D 


1 8 


12nm 


15nm 


Al 


ZnS — Si0 2 


D 


1 9 


12nm 


15nm 


Cr 


ZnS-Si0 2 


D 


2 0 


12nm 


15nm 


ftL 


Al 


D 


2 1 


12nm 


15nm 


Cr 


ftb 


D 



[0124] *mm&£v<5L§rtmtcm^ttw&<Dmte 

<D&o\Z%ffeX^Z> 0 f&fc&m<D±2<^mi£. Al (3 

o-6o ox:*c:*5»t5s»e**ii> m 1 5 0-2 5 ow 

/m -k) , Cr (50—100 W/m • k ) , T i 
(20 — 50 W/m -k),WSi 2 (5- 20 W/m 
♦ k ) , PbTe (1. 0 — 3. 0 W/m - k ) , Z n 
S-SiO 2 (0. 1-0. 5W/m- k) t$>5 0 

[oi25i*2j:9, ■£?mmmmm<Dmtez>no. 1- 

No. b<Djt"r'<*?$:tt&^Z> t, No. SX'te? n 

No. l&£XJHo. AVa^u^^ ^ti^&>Z> 
&&&W£tl, No. 3*3*0^0. 4Trl3:^ n*>< 



I*, 3Bft«^JRfl[«4 nmgll 6 nm£AT#3S#<* 
*K 6nm^±14nm^WiLV\ 

[0 12 6] ±««SM^MW**ft5No.3*3 < fc 
t/No. 6-No. ll^ft^ * ^ ZttgL-tZ t % ±flij«:^e 

fOS^^iilOnm^l, ^CIj:2 0nmWl^ 

[0 12 7] <*f>^ ^F^I^it/swi^^I^ 

^No. 3^*t5No. 12— No. 21C03tT f ^^^^rttgj^-5o ^ 
C0^"e, No.3^^T*«, No. 12— No. 1475^ n I/— * 
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#i2 0 0 0-2 1 5 5 1 6 (P2000-215516A) 



[0 1 2 81 No. 15— No. 19m^-ftlhtpfflJ§<D?£fc^^ 
-^^jS-eii^r^/cCH^B^^ix^o No. 20*5 «t 

[0 12 9] ^±£9, EU±lctftO|MI|Sft 
tf, ^ d i/-^ SrttHPj t # 5 - i jtR-e^ fc o - 

axis, emj^&±4wimm* ^ra^^^r^w^-^ 
fee eM^sA^ine«^msttTMftb?^^ 

[0 13 01 No.3<b Lt^LfcM^oV^T, H] 

VN^&ftfijKi i o nm&ftmm&teF&Ltzyty** 

tc, 3T*3j;t*l 1 T{f-^£3?St£i^0fc5VM3: 1 0 
TJIhIE^ U 1 0 QCflktt £ ifc^T 3 T«»©lH«»t 
MBfcLfc. 

[0 13 11 l^iaiaSa-CJiNo.3fc, Ctt 

IclMBJiSrJfALfc*^ ^^t>«*fiTW:0. 5dB 
«T<?5»IHSffl-e*>ofc^, 1 0^lHllE®m-eii:No.3<D 
#7^**1*3 d B8**«a*ttTUfc0>fc#U 
CW^ALf:*r^^l«^ Lt 0. 5dB 

e»*m*^ * e> 5 ft ±as pf(B^* 6 c t tmw £ tb 

fee 

[0 13 21 4*5, ilE^^^^cOfEaJl^ia^*^ 
»J^tt«?I2. 2H^-%-e$>o3t 0 r r.T\ £ibtCNo.3£ 

i&a&SM^as. »«f<D»*-?:*x^tttt 0 . 0,0. 2, 
0. 8, 4. 0, 7. 6If%^:ftofc e 
[0 13 3] ^nfc^^-f^^^MktJilLWFttSrW^ 
6fcfe(^ 3 T*3«t0 f 1 1 TfS-g-SrXSU: 1 ;>?l§I*fcH: 

lo^iaEftu i ommmmtit-<x(D3 Tfm-^tg 
07^** fcfiWfiTtto. 5dB«T©«iisi-efc 



^fcjtf, *SJ0. 2l5^-%<Dt>tf>tel d B&& -t^fl&tt 
0. 5 d B«^^i«ffl^fiTt*feofc 0 m 
^r^^C3 T{f^-£1E®LT3 T 

£U fttc:9 ox:««-««8 o%cogR«T-ei oo«fBI 

«#U ^:CD^{c3Tff-^giIiM$rfflI^LT^itI^{t:$:P 

-^%tf>^;**tt:5 d Ba±WB*fiTLfci^ 4. o 

«TLfca>ofc 0 :©»*i9, i*9iSL#tt. Bitt 
0*/Si^&tt, Efiyi**cNJB^i&«)StSJ^tt. 0. 
0 — 6. 0lf°/ o> SbKteO. 5 — 4. Om*%*W 

[0 13 4] (Hffi^j2) Ifii Lttt, 

7^b*<Om&th\Z0. 6 M m. ^/V~^(D^$^7 
0nm^)t)(0^^ 0 r0S«0_h(C, ZnS-Si 
O z (Z n S : S i O z = 8 0:2 0) ? — f y bS:fl§V> 
-CJRJS*! 15 0 nm(OT«»M, Ge-Sb-Te 
(IK^HftJfcG e:Sb:Te = 22:25:53) — 
hSrfflV^-CJRffjKll 0 nm^EftJi. ZnS-Si 
O z (5>^»JtZ n S : S i O z = 8 0:20) 9 — #y 
b^fflV^T^J?^J3 0 nmO_h{|iJ^S^, tt* tttttk 
WttfPbTe (iSm&JfcPb :Te = 50:5 0) * 

V\ E»JB«*MSAr EflWBlSA r £N 2 0> 

m&tf* (MlmTorr^ N 2 tfXftmnm 5 

%) *-e^^3/^Lfc 0 

[0 13 5] ^(7)J: 9(-LTHb^fcTH'^^^Wi 

»j*LfcflL f - 1 - Ale J: o 1 7 5 r ^ 

^HfrlUJWttJMfcU No. 31— 41<Dt >( * ^ £ 

mum. siti^wi^gf^fxtMLfet)^ 
-e&£„ tie (*3) &T4*i7<n%mm. 

[0 13 6] ::t\ HffiJtCd:oT5Kfe^iKfi:6 6 0 n 

tt. S«^ n =l. 6. k = 0. 0. TM«WI*5J:V 
Ifllll^lWZnS-S i 0 2 ^n = 2. 1, k 
= 0. 0 % IE^<t LtOGe-S b - T e 755^®^ 
fS-Cn = 4. 1. k = l. 6. iefattffitn = 3. 9. 
k = 4. 2, 3tK«l)B*5«ta ? SWS^ LTOP bT 
n = 5. 0, k = 3 . 2, Auri>n = 0. 3, k = 3. 
6, Al^n=l. 4, k = 6. 4, Pd75>n = 2. 
2, k = 4. 4, Cr75>n = 3. 6. k = 3. 4. Ti 
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n 



ffl2 0 00-2 1 5 5 1 6 (P2000-21 5516A) 



N#n = 2. 5, k=l. 2, PdTe^n = 3. 2, 
k = 2 . 2, Ge 80 Cr 20 ^n = 4. 5, k = 2. 5. 
Ag 98 Pd,Cu l ^n = 0. 3 X k = 4. 0 T^ofc 0 
w<0«C*-5V^T**fHlCS:«oT, #ffl£*bfcAcry 
/Aamo*5«tO f AR(OfflS: (^3) {Cffi^X^o 

[0 13 7] Z.fih(Dy*^ {C, 6 6 0 n m. ffl 

P» (N A) 0. 6^jt^SrfflV^T, Hit 6. 0 m/ 

s (*S&{1&J 3 2 mm, (eI£%«j 1800rpm) (7) 
•#-C^-**jr$*B*tt:fTV\ KT<&»£«:ffofc. 
£i\ ^*5J:t/7> KM 9. 7MHz03Hff 

£2. 6MHz(D 1 1 Tff -e-^^StC 1 1|§]E&U 3 
T«t*Eft*ixfc*B-e^(0 h 7 y ^ «r»4 L * 
(OC/Nlt&XTfiffl&mt:*^* h^AT^-f if— £ 

A 3 ii iTmwm^(ommA n t(Dm (a,-a„) <t 

[0 13 8] *fc. (8-1 6) fflH©7>^«tt 
1 lEJEftU i?y*t:9'(J*'{^9—'<A'7-)-?'f1f 

-^■i:S^ff#cO^Pa#JiCOXl/^fct? N 3T-11TO 

9, -*bfc«#fcfflO*.f VK*« (T) -e«ofc« 
(asum/T) t LT*§L£*L6 0 

0- 4 WT"efc5^<h(cffi^-r5w<b^^tt-cv^^ o 

[0 13 9] ft*3, «»*B«rt-»Ki<ow— If— 

nT (nttflEft. 3^n^ll) <t^i#^ 
(*3) 



(n-2) fl<0/*/l';*ft»t>&£/*/l'^;g (>><!7 — l^/U 
fcU W»5 1. 3ns. 2#B«SMi-f- 
17. Ins CD^/U^IT, ^-^/U^ra^tlt 1 
7. Ins (/^-l/^;l/P 3 ) £ L> flM&tfV^U^O) 
SflC3 4. 2ns(^)MB (/*I7 — W</^P 4 ) £: 
Ifcttfco ^ — *&E»Lft^»#fc:^T«\ /*!7 — U 
^<^P 2 comm%t Ufc„ E»'<!7 — l/^/up^j;, 3T 
«**B»Lfc*^t£*OC/NJfc#4 5 dB^5 
^!7-©TRtwi. 5ffiF£U »*!7 — w</up a tt:}H 

[0 14 0] ±B^*fr-C«*Ufctt**:±B (*3) 

*i-C<^5t>0>«: Taj , 5F+#-cS>6#. tt&-jR%ft 

hZ>h<o& Tcj , tt/B^S^teteOfcv^fc*)* 
Tdj itt*tfc, ft*, *E>ia*«litt, c/N 
fctMo^T, TAJ J35 3 d B£A_b. TBj^50dB 
W5 3dBm TCJ «4 7dB^±5 0dB* 

ffik tdj «4 7 d B^m^ti^tim^-tz> 0 

}H**fCoV^TW:^ TAJ ll2 4dB^± > fBj 112 
0'dBa±2 4dB*l, Tcj Ht 1 6 d B « ± 2 0 d 
B**N TDj til 6 d B*»K*ftWtfES-t-5 0 * 

rtu s?y*icov^ctt. taj ii8%*i». r B J 118 
%Sk± i o r c j ts i o %&l ± i 3 

TDj (il3%^±«n-e^t5 0 
[0141] 

















No. 




mm 


*m 


mm 


Ac/Aa 


A R 


C/Nit 










(nm) 




(nm) 




<%) 








31 


PdTe 


20 


Au 


10 


1. 12 


19. 3 


B 


B 


C 


32 


PdTe 


20 


Au 


20 


1. 13 


19.5 


A 


B 


B 


33 


PdTe 


20 


Au 


40 


1. 15 


19.5 


A 


A 


A 


34 


PdTe 


20 


Au 


80 


1. 16 


19.4 


A 


A 


A 


35 


PdTe 


5 


Au 


80 


1.04 


16.5 


B 


C 


C 


36 


PdTe 


10 


Au 


80 


1. 15 


18.0 


A 


B 


B 


37 


PdTe 


40 


Au 


80 


1. 06 


19.6 


A 


C 


C 


38 


PdTe 


60 


Au 


80 


1.06 


19.8 


B 


C 


D 


39 


PdTe 


20 


Pd 


80 


1. 11 


19.8 


B 


B 


B 


40 


PdTe 


20 


Cr 


80 


1.04 


19.8 


B 


C 


C 


41 


Al 


20 


Au 


80 


0. 89 


16.8 


B 


D 


D 


42 


Pd 


20 


Au 


80 


0. 97 


18.5 


A 


D 


C 


43 


Cr 


20 


Au 


80 


1. 13 


19. 4 


A 


A 


A 


44 


Cr 


20 


Al 


80 


1.05 


19.6 


B 


C 


C 


45 


Au 


20 


PdTe 


80 


0. 93 


17. 3 


B 


D 


D 


46 


TiN 


60 


Au 


80 


1. 13 


18. 1 


B 


A 


B 
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#S2 0 0 0-2 1 5 5 1 6 (P2000-215516A) 



47 PdTe 40 Au 80 1. 10 18. 5 B A A 

48 GegoCrzo 40 Au 80 1. 18 20. 1 A A A 

49 GegoCrzo 40 Ag^d^ 80 1. 18 20. 1 A A A 



[0 14 2] 7^*^No. 31— No.38te, %MUM t It 
nCD*:£^PbTe, fcMmt L"C nfr'bZ < f&fc^ 
^^V^Aulrffll/^cf^ , 7*4 -X ^No. 31 

—No. 341*, S^OKiS^r^^-yr^x^^^T-fe 
9, 7^*^No.34-No.38te, ftK«Xif <DJ^I¥£:^b£ 

[0 14 3] -tV^No. 31— No. 34£lfcS5rr<5<t, S£f 
I^A u OjgJ? J? < ft S 15 if »*PfiB^ 6 , 

^^±^^552^75^^^^^ i 0%^T£ftoT^ 

[0144] f^f^ ^No. 34— No. 3S^it^i~^> t , 7^ 

*;?No. 37, No.38(7)J: ^^K^OMiP^W-r^^^ 

5o X^*^No.34, No.36<7}^tCf3\ ftPJfcifcJI 

£t>^&#fttt!^k;ft,TV>5 0 :^J:^:, KM^m 
^jBSftAWtt, 0. l ^/ (ni • k t ) K_bl. o 

[0145] ft, 7^*^0.39— No. 471*, XM^iM 

No. 34#*An = 4. 7 -C&>Z><D{Cftl^ x^^No. 40 
(An-1. 4) , 7^*^No.41 (An=l. 1) , 
7^ *^No. 42 (An=l. 9) , 7V*^No.44 (An 
= 1. 4) , 7^ ^^No. 45 (An =-4. 7 ) ft if 
IS, An^P 2 £ 9 t>/h$V^c*^3t^#tt^g< x 

C/Nlt J ?»}H**t(S<ftor*5 5, S«^3>*t>*S 
<ftotl/^5o tV^No.39 (An = 2. 8) , 7^ 
Xftio. 43 (An = 3. 3) , 7^:*^No. 46 (An = 
2. 2) , t^^^No. 47 (An-2. 9) ftiftt, A 

n^SV^fc^J5if|2ftS^1*tttt*oT*5f9, Ante 
2. 5J£t_h, *e>{Cf±3EJL±^«t9#*LV^i:^fcd» 

[0 14 6] ^fc, 7^*^No.34^«£JcfCo^-C, El 
7(c^-TJ:9ft, 3BftJH3 3<DS«3 1 fiiJ*5«fcT>V£fc 
f^S«3 1 <tS*ffi!l^®fCGe ONRa>fcft£JR««!5 
tim(^#Il3 9^f^*ttfex^^^«rf^SSiL^ 0 G 
eONlll Ge^-y^h^V\ Ar, N 2 4o<tt/ 

0)7*4 *^(C;*tU 7^ * ^No. 34 £ I^COSll^^rfTo 

^No. 34£^:b^ft^<b<£>tf> > #if3 9 (GeON 

R) SriaSS 3 3 (Dig 3 l fflslfl^ gg 3 l t K*HftJ 
<£>^ S«3 lMte£Xfm&3 l irEttft'HcRttfcT^ 



* ^ co^^^tUCo^T, ftfic^T^ ^ ^No. 34fd*|- 
IT, ^tl^tim2 dB, &J4 d B, fi5d Bfctff*]± 

u ^^^ffifcov^Tt>8%*w<ofi»ftffl^#e>tt 

_h-T 5 CI £ <b 75 >K ft o fc 0 
[0 14 7] 

£7?*fc, feJ:tr*^««l|B»«E»OI?*SgBS:«*-r 
[Ull] *»WO**ft«ffB«t«:©-»» (Ml 

[El 3 ] **W©**tt1»*E«Jt«:<o9J^-»|B 

[El 4 ] **W03t*W«r«E»lf 
«/&£^iTE|-e&5 0 
[El 5 ] *«Wo*^W««E»«<*o|B*lf^*tt 

[El 6 ] *»W^*^W««E»MC<»0*^:9J©-» 

[El 8 ] *BW<0#3£«fflf «E»«flc^4fcJsij(0— » 

[W^Oltt^] 

1.31 ^^S« 

2.32 TftiJ^^^ 

3.33 E^Ul 

4, 3 4 ±{|1J^S@ 

5 q>mm 

3 5 TtfSOX^ 

6,36 frttm 

7,3 7 ^— n— 

8 y 

9 7>K 

1 0 I — If— ft 
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1 1 12^ — ^ 

12,39 &mm 

1 3 #a|ft:u-if- 

14 ny^-h w>X 

15 f-A^/y^- 

16 */4««* 
1 7 ^j-^V-^X 

i 8 ftx^r*^ 

1 9 



2 0 
2 1 
2 2 
2 3 
4 1 
4 2 
4 3 
4 4 
4 5 



S& i 1t$8/I 



SB2fi?$RJi 




[04] 



22 



19> 



is 



-10 
-15 

-16 



[1216 ] 



//////A 



18 



^21 



[0 5] 



[081 



—44 




ir 



-36 




-Pi 



[07] 




IN- 38 
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(51) Int. CI. 7 i^iJIE^- 
G 1 1 B 7/00 6 2 6 

7/26 5 3 1 



F I 

G 1 1 B 7/00 
7/26 



6 2 6 Z 
5 3 1 



(72) tuffl # 

^^PmrfT^P^*1006#Jfe 



(72) ^# *\B W&L 

^K^PmrfT^Pmi006#ife teTl^ 
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#^2 00 0-2 1 5 5 1 6 (P2000-215516A) 



l&ffB] ¥fi£l 5^4/3 1 1 0 (2 0 0 3. 4. 1 1) 



[<kH#-5§-l ftffl 2000-215516 (P2000-215516A) 
[^i0] ^12^8^4 0 (2 0 0 0. 8. 4) 
[¥ffl#»l ^§§#fF^« 12-2156 
[fflKS-S-l #1? 11-218722 



G11B 7/24 



538 



[F I] 

G11B 



7/00 
7/26 

7/24 



7/00 
7/26 



522 
533 
535 
626 
531 

538 C 
538 A 
522 R 
533 J 
535 D 
626 Z 
531 



[ffittiBl ¥fiJcl 4^1 2M 2 5 0 (2 0 0 2. 1 2. 
2 5) 

[^ttffiE 1 ] 

H§jE*ttfc«9i«] WSBS 



[»E*ttfe*B*] 0 14 1 
[«jEM&] KK 

[0141] 08 3 ) 



No. 




mm 

(nra) 




(nm) 


Ac/Aa 


A R 

(%) 


C/Nit 






31 


EhTe 


20 


Au 


10 


1. 12 


19.3 


B 


B 


C 


32 


EbTe 


20 


Au 


20 


1. 13 


19.5 


A 


B 


B 


33 


EbTe 


20 


Au 


40 


1. 15 


19.5 


A 


A 


A 


34 


EbTe 


20 


Au 


80 


1. 16 


19.4 


A 


A 


A 


35 


me 


5 


Au 


80 


1.04 


16.5 


B 


C 


C 


36 


EbTe 


10 


Au 


80 


1. 15 


18.0 


A 


B 


B 


37 


EbTe 


40 


Au 


80 


1.06 


19. 6 


A 


C 


C 


38 


EbTe 


60 


Au 


80 


1.06 


19.8 


B 


C 


D 


39 


EbTe 


20 


Pd 


80 


1. 11 


19.8 


B 


B 


B 


40 


EbTe 


20 


Cr 


80 


1. 04 


19.8 


B 


C 


C 


41 


Al 


20 


Au 


80 


0. 89 


16.8 


B 


D 


D 


42 


Pd 


20 


Au 


80 


0. 97 


18.5 


A 


D 


C 


43 


Cr 


20 


Au 


80 


1. 13 


19.4 


A 


A 


A 


44 


Cr 


20 


Al 


80 


1.05 


19.6 


B 


C 


C 


45 


Au 


20 


EbTe 


80 


0. 93 


17.3 


B 


D 


D 
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46 TIN 60 Au 80 1.13 18.1 B A B 

47 EbTe 40 Au 80 1.10 18.5 B A A 

48 GegoCrzo 40 Au 80 1. 18 20. 1 A A A 

49 G e80 Cr 2 o 40 Ag^Pc^C^ 80 1. 18 20. 1 A A A 
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